We review the implications of the "core competence" model of multi-product firms, including the "market-size paradox": for most countries, the world market is much larger than the home market, while the costs of accessing foreign markets are relatively low; hence the model predicts that most domestic firms should export more of their core products than they sell domestically; yet, in practice, we do not observe this. Extending the model to allow for investment in export market penetration resolves the puzzle, and Mexican data confirm its predictions: in particular, only the largest firms exhibit the dominance of exports over home sales.
Introduction
between-firm selection effects of trade shocks in models with heterogeneous single-product firms.
While the core competence view of multi-product firms has proved useful in many contexts, it cannot explain all features of multi-product firms in the world economy. In a companion paper, Eckel, Iacovone, Javorcik, and Neary (2015) , we showed that the model implies a "price-profile paradox". If consumers view goods as symmetrically differentiated, then multi-product firms can only sell more of their core products by charging lower prices for them. To account for this paradox, that paper extended the model by assuming that firms can invest in advertising and marketing to enhance the perceived quality of their products. An implication of our specification was that firms face greater incentives to invest in their core competence products the more differentiated were their products, and we showed that this prediction was confirmed by a data set on Mexican firms taken from Iacovone and Javorcik (2010) .
The present paper extends the model differently to explain a different counter-factual prediction that we call the "market-size paradox". For any one country in the modern globalized era, the world market dominates the home market in size, while the costs of accessing some if not all foreign markets are relatively low. According to the model, this combination of assumptions implies that the vast majority of domestic firms should export more of their core products than they sell domestically. Yet, in practice, we do not observe this: most firms sell more of all their products at home than they export; only the largest firms exhibit the dominance of exports that the model seems to predict for all. To explain this paradox and also to throw light on the model's implications for export sales by firms of different productivity, we extend the core-competence model to allow for investment in export market penetration as in Arkolakis (2010) and Arkolakis, Ganapati, and Muendler (2014) . We then explore the extended model's implications using the same data set as in our earlier paper. This gives detailed plant-product-year data on Mexican firms for both home and export sales at the same level of disaggregation. (The properties of the data are discussed in detail in Iacovone and Javorcik (2010) and in Eckel, Iacovone, Javorcik, and Neary (2015) .) We show that our model is consistent with this Mexican data set: most firms sell far less on the world market than they do domestically, and only the most productive firms have high ratios of export to home sales. This data set also allows us to explore the extent to which different competing models are consistent with the data. Ideally, we would like to devise tests which discriminate clearly between different models. In practice, this is not so easy, since the models differ along more than one dimension, both in their assumptions and in their predictions. The approach adopted here is more heuristic. We start with a simplified version of the model of Eckel and Neary (2010) and extend it to allow for variable trade costs and endogenous fixed costs of market penetration. From the predictions of this extended model we deduce a number of features which we would expect the data to exhibit: some of these are common across models, some are special to our own. We then explore to what extent the data exhibit these features.
As in Eckel, Iacovone, Javorcik, and Neary (2015) , our focus is on how behavior differs across firms rather than on the market or on the general-equilibrium environment in which they operate.
Since we are interested in cross-section differences between firms, we do not need to take a stand on these broader issues. The market structure can be either monopoly, or oligopoly (as in Eckel and Neary (2010)), or monopolistic competition (as in Arkolakis, Ganapati, and Muendler (2014) , Mayer, Melitz, and Ottaviano (2014) , and Timoshenko (2015)).
Our paper draws on an extensive recent literature on the theory and empirics of multi-product firms in open economies. 3 Some differences in empirical implications for the pattern of sales across a firm's products can be identified in this literature. First is a group of papers, including some of the pioneering works on the topic, which differ in many respects but share the common feature that they predict a uniform sales profile across a firm's products. This group includes Helpman (1985) , Ju (2003) , Allanson and Montagna (2005) , Feenstra and Ma (2008) , Baldwin and Gu (2009), Dhingra (2013) , Qiu and Zhou (2013) and Nocke and Yeaple (2014) . A different approach, pioneered by Bernard, Redding, and Schott (2010) and Bernard, Redding, and Schott (2011) , predicts that sales differ across a firm's products solely or mainly because of market-specific demand shocks. A third group of papers pursue the core competence model, with its distinguishing, and falsifiable, assumption that a firm exhibits the same pattern of behavior in all the markets it serves. This group includes Eckel and Neary (2010) , Mayer, Melitz, and Ottaviano (2014) , and Eckel, Iacovone, Javorcik, and Neary (2015) . Finally, two recent papers nest the demand and supply-side perspectives in different ways: Arkolakis, Ganapati, and Muendler (2014) and Timoshenko (2015) .
Section 2 of the paper presents the model and explores its implications for the behavior of multi-3 There is also an even larger literature on multi-product firms in the theory of industrial organization, but for a variety of reasons these are less applicable to the kinds of large-scale data sets on firm-level export performance which are increasingly becoming available. See Eckel and Neary (2010) for further discussion and references. product firms in a single market. Section 3 compares behavior in different markets, introduces the market size paradox, and shows how market penetration costs can be added to the model to explain it. Section 4 explores the extent to which the data confirm our theoretical predictions, while Section 5 concludes.
The Core Competence Model
Our starting point is the model of Eckel and Neary (2010) . In this section we present the basic framework for a single market before extending it to multiple markets in the next section.
Preferences
The utility of a representative consumer in a specific market is given by
where q (i) is consumption of variety i, Q ≡ i∈Ω q (i) di is consumption of all varieties, andΩ is the set of potentially producible differentiated products. The parameter e is a measure of the degree of substitution between varieties: e = 0 implies that products are completely unrelated and e = 1 implies perfect substitutability.
Inverse market demand is then given by:
where the parameterb is defined asb ≡ b/L, x (i) = Lq (i) is market output (with L the mass of consumers), X ≡ i∈Ω x (i) di, and Ω is the set of actually produced varieties with i ∈ Ω ⊂Ω. Since the focus of our empirical part is on the cross section only where all firms face identical market conditions and, thus, identical residual demands, we can simplify our framework to the monopoly case where aggregate output is produced within a single firm. Extending this to heterogeneousfirm oligopoly or monopolistic competition is relatively straightforward (see Eckel et al., (2015) and Mayer, Melitz, and Ottaviano (2014) , respectively) but not necessary for the questions at hand here. Therefore, X is both aggregate and firm output.
The marginal utility of income is assumed to be equal to one. This can be rationalized by assuming either that u is a sub-utility function in an additively separable function, or that u is a component of a quasi-linear utility function.
Technology
Our key assumption is that the firm can produce multiple products by using a "flexible manufacturing" technology, as in Eckel and Neary (2010) . With this technology, marginal production costs for a specific variety i are independent of output, but differ across products: c (i). A firm has a "core competence" product which it produces at lowest costs:
The firm can add products to its core competence product, but adding products incurs adaptation costs: c (i) > 0.
One of the issues we want to explore is the implications of differences in productivity between multi-product firms for their scale and scope. To focus on this in the clearest possible way, we model differences in productivity as differences in core competence production costs c 0 , but not in adaptation costs: firms have different values of c 0 , but all have the same derivative c . This implies that the c (i) function is shifted downwards for more productive firms and upwards for less productive firms. Similar approaches to adding firm heterogeneity to flexible manufacturing have been used by Arkolakis, Ganapati, and Muendler (2014) and by Mayer, Melitz, and Ottaviano (2014) .
In addition to production costs, the firm has to incur marginal trade costs t, in order to access foreign markets. These trade costs are symmetric across products and firms. Naturally, trade costs only accrue if the product is sold in a foreign market. In the current section we focus on the domestic market, deferring consideration of trade costs until Section 3.
Optimal Scale and Scope
Each firm chooses output per variety and the scope of its product range to maximize profits.
Ignoring fixed costs, the operating profits of a firm are given by
Differentiating this with respect to the output of a specific product j gives the first-order condition for scale (see Eckel and Neary, 2010) :
It is important to realize that in this expression the term dp (i) /dx (j) takes on different values depending on whether i = j. Since demand (2) can also be rewritten as
the term dp (i) /dx (j) takes on the value −b if i = j, and −be in all other cases. Also, but more trivially, dx (i) /dx (j) equals one if i = j and zero otherwise. Thus, the first-order condition for scale can be rewritten as
or
The right-hand side of (6) is the marginal cost of product j. Since marginal production costs are independent of output, this part of the first-order condition is identical to the equivalent condition for single-product firms. The left-hand side of (6) equals the marginal revenue of product j. The first two terms p (j) −bx (j) indicate that the marginal revenue of product j is decreasing in its own output because of the downward-sloping demand curve. This effect is also present for singleproduct firms. The third term −be [X − x (j)] is exclusive to multi-product firms and reflects the fact that marginal revenues are also decreasing in the output of all other products produced by the firm because of the "cannibalization effect". The firm takes into account that selling one more unit of j not only lowers the price of all units of this product, but also lowers the price of all other products produced by the firm, provided they are substitutes for j (e > 0).
At this point, we return to i as our primary index. Substituting p (i) from equation (2) into (6), the profit-maximizing scale of output becomes:
Next, we turn to the first-order condition for scope. This condition is
where δ is the index for the marginal product: Ω = [0, δ]. This condition reduces to x (δ) = 0 (see Eckel and Neary, 2010) and implies that:
Combining (7) and (9), the first-order condition for scale can also be rewritten as:
Given demand (2) and the first-order condition for scale (7), prices and mark-ups are:
and
Note that the mark-up of the marginal product δ is strictly positive:
This implies that there are products just beyond the marginal product that are not produced despite the fact that they generate a positive mark-up. The reason they are not produced is -once again -the cannibalization effect: adding a product does not just generate the mark-up for this particular product, but it also deflects demand away from other products within the firm's product range. The firm takes this into account so that the marginal product must have a positive mark-up to compensate for this intra-firm demand deflection.
The Profile of Sales Revenues
Equations (10) and (11) fully characterize the firm's behavior across varieties. However, in most typical data sets, including the one to be used below, though we can construct data on the real volume of outputs of different varieties, there are no natural units of measurement in which these can be compared across varieties. (By contrast, all the theoretical models assume that every variety affects utility symmetrically.) To bring the models to data it is much more convenient to work with the value of sales across varieties. Hence we need to calculate the profile of sales revenue across varieties, which we denote by r (i):.
Since price increases but output falls with movements away from the core-competence variety, the implications for sales revenue are not immediately apparent. However, it is easily shown that the output change dominates, so r(i) is decreasing in i, which yields the first testable implication of the model:
Proposition 1. The profile of sales revenue across varieties in a given market is not uniform.
Proof. Differentiating (13) and substituting from (9) yields:
The implication that a multi-product firm sells different amounts of each variety it produces in each market it serves is not too remarkable in itself, and follows directly from our assumption that marginal costs rise monotonically for varieties further from the firm's core competence. By contrast, it is inconsistent with models of multi-product firms which assume that varieties are symmetric in both production and demand, such as those of Helpman (1985) , Ju (2003) Zhou (2013) and Nocke and Yeaple (2014) . 4 It is fully consistent with the model of Bernard, Redding, and Schott (2010) and Bernard, Redding, and Schott (2011) , notwithstanding the fact that the source of heterogeneity across varieties is different in their model. They assume that each variety has the same productivity and a taste parameter which is an independent stochastic draw from a given distribution, rather than a deterministic function of each variety's distance from the core-competence variety as here. This difference is immaterial for the observable implications of Proposition 1, but it matters for a second property which also follows from equation (13):
Proposition 2. The ranking of sales revenue across varieties is the same in all markets served by the firm.
Different markets will in general have different access costs, different values of total output X, and different values of the market-size demand parameterb. Nevertheless, equation (13) implies that varieties can be ranked by their distance from the core competence in all markets. This prediction is very different from that of Bernard, Redding and Schott (2010, 2011) who assume that taste or productivity draws for a given firm-variety pair are independent across markets.
3 Sales Profiles in Home and Foreign Markets
Home and Away
So far we have considered the model's predictions for a single market. Consider next what it implies for cross-section differences between markets. We assume for simplicity, and in accordance with the data available, that firms sell on two markets only, which we label "home" and "foreign"; variables for the foreign country are indicated by an asterisk ( * ). 5 We assume that the costs of accessing the home market are zero; as for the foreign country, we assume that exports incur strictly positive specific trade costs, denoted by t > 0. The other difference between countries is in market size, where foreign L * can be either larger or smaller than home L, though it is presumptively a lot larger -a point to which we return below. Finally, we assume that the markets are segmented.
Combined with the assumption that marginal costs are independent of output, this means that the firm's choice of scale and scope in each market can be analyzed independently. Moreover, all the results derived in the previous section also apply to the export market provided we reexpress them in terms of variables specific to that market; in particular, the access costs incurred by the firm for variety i are now c * (i) = c(i) + t rather than c(i).
The Extensive Margins at Home and Away
Consider first the extensive margins the firm chooses at home and away. The model makes strong predictions about the range of products which the firm will sell in the two markets: their ratio depends only on variable trade costs. 6 In particular:
Proposition 3. Irrespective of the relative size of the two markets, the firm's product range in its export market is smaller than in its home market: δ * ≤ δ.
Proof. To prove this it is sufficient to show that the firm's product range in its export market is strictly decreasing in the variable trade cost t. To see this, first integrate the expression for the output of a single variety in (10) to get total output in the export market:
As shown in Eckel and Neary (2010) , the expression α(δ * ) can be interpreted as the cost savings from flexible manufacturing, relative to the total costs which the firm would incur if all varieties had to be produced using the technology of the marginal variety. This equation in X * and δ * can be combined with a second equation in these two variables obtained by evaluating (7) for the marginal variety δ * :
Eliminating X * from these equations yields a single equation which expresses the product range as an implicit function of exogenous variables:
Note that the market size L * cancels in this equation, as the proposition states. Totally differentiating (17) yields:
which is negative as required.
The next result is largely a corollary of Proposition 3, but it is worth stating separately since it requires a different empirical strategy to test it.
Proposition 4. All products exported by the firm are also sold at home.
Proof. Proposition 1 implies that r * (i) > 0 for all i < δ * : all products with indexes lower than δ * are exported; and, similarly, r(i) > 0 for all i < δ: all products with indexes lower than δ are sold on the home market. Moreover, from Proposition 3 we know that δ * ≤ δ. Hence the result follows.
The Market-Size Puzzle
While the product ranges in the two markets can be ranked unambiguously, the same is not true of sales of all products. In particular, sales of the core competence product can be larger or smaller in the export market. To see this, we first adapt equation (13), which gives home sales of a given variety, to show the value of exports of the same variety:
Comparing this with the corresponding equation for home sales, equation (13) itself, we can see that trade costs have two distinct effects on the ratio of export sales to home sales. First, the gross price the firm obtains on exports is higher: because markets are segmented, the firm is able to price discriminate by passing on some of the tariff (exactly half when demand is linear) to foreign consumers, though it must absorb the other half itself. Second, the amount sold to an individual foreign consumer is less than that to an individual home consumer. From Proposition 3, the second effect must dominate for the sales of the marginal product (and by continuity, of those close to it):
the range of products supplied contracts, so near-marginal products must either be discontinued altogether or else have a reduced sales value. In addition to these effects of trade costs, a comparison of equations (13) and (19) also shows that any negative effects on the sales of the core-competence product, and, by continuity, of products close to the core, can be offset if the export market is sufficiently larger.
The results so far are summarized in Figure 1 . Higher trade costs imply from Propositions 3 and 4 that the firm will be "leaner" in the foreign market, selling a proper subset of the varieties Figure 1 : Sales Profiles at Home and Abroad that it sells at home: δ * ≤ δ. In addition, as we have just seen, for a sufficiently large foreign market, it will also be "meaner", selling more of its core products. The net effect on sales of the core-competence product are ambiguous in general.
While these qualitative comparisons suggest that foreign sales of the core competence product cannot be ranked relative to home sales in general, simple calibrations suggest that, according to the model, exports should be greater than home sales for most firms, at least in the sample of Mexican firms which we consider in the empirical section below. The reasoning is simple. On the one hand, the world market is unquestionably larger than the home market for all Mexican firms: be that almost all Mexican firms should export more of their core-competence product. Yet, as we shall see, this is not at all in accordance with the data. We call this the "market-size puzzle", and it seems to call into question the relevance of the core-competence model to this sample of data from a middle-income country.
Export Market Penetration Costs
To resolve the market-size puzzle, we introduce export market penetration costs, following Arkolakis (2010). Let n (0 ≤ n ≤ 1) denote the proportion of foreign consumers to whom the home firm sells. For simplicity, we assume that the firm sells the same range of goods to all foreign consumers that it chooses to serve, so δ * is independent of n. Export sales revenue is clearly increasing in n. The downside of reaching more foreign consumers from the firm's perspective is that it must incur market penetration costs, denoted by f (n). 7 We assume that these endogenous fixed costs are increasing and convex in n, and that they rise from zero to infinity as the share of foreign consumers targeted rises from zero to one:
These assumptions imply that any firm which exports will sell only to a proper subset of foreign consumers: the equilibrium value of n is always less than one.
To see the implications of this approach, it is convenient to break the firm's decisions in two:
first, the choice of how many products, and how much of each, to sell to each foreign consumer targeted; and, second, the choice of how many foreign consumers to target. Let q * (i) denote the sales of variety i per consumer in the foreign country. Total exports of variety i are therefore:
x * (i) = nL * q * (i). For given n, the optimal choice of scale and scope is determined just as in Section 2. Let π * (c 0 ) denote the maximized value of profits which the firm earns per consumer in the foreign country. Adapting equation (3), this can be written as follows:
The determination of the optimal sales profile per consumer, q * (i), and the optimal scope, δ * , proceeds exactly as in Section 2. We have already seen how the firm's decisions on scale and scope vary with trade costs and market size. Hence we write the optimal level of profits given by (21) as a function of the firm's core competence cost of production c 0 only. The final step is the choice 7 Arkolakis (2010) assumed CES preferences and a CES-type form for the market penetration cost function: f (n) = 1−(1−n) 1−β 1−β , β ∈ (0, ∞), β = 1. Here we follow Mrázová and Neary (2011) , who show that the comparative statics properties of the model hold more generally.
of the optimal proportion of consumers to target. The solution to this yields a maximum value of total profits on export sales, which we denote Π * (c 0 ):
The key result is that n is higher for more productive firms, dn dc 0 < 0:
Lemma 1. More productive firms sell to a higher proportion of foreign consumers.
Proof. From (22), the first-order condition for optimal choice of market penetration is:
Totally differentiating and rearranging gives:
The denominator of the right-hand side is positive from the assumption that the market penetration cost function is convex in n, which is also a second-order condition for optimal choice of n. As for the numerator, its sign follows from the fact that maximum profits are decreasing in the cost of producing the core competence good. Differentiating equation (21), making use of the envelope theorem, yields:
Hence the expression in (24) is negative, which proves the lemma.
We are now in a position to resolve the market-size puzzle. Consider the set of goods i ∈ [0, δ * ] for which both exports and home sales are positive. Recall that home sales are given by (13), while export sales are given by (19), amended to allow for the fact that n is less than one. Combining these, we can decompose the ratio of exports to home sales for each good as follows:
Effect c 0 ↓
(1) Higher gross prices abroad > 1 ↑
(2) Lower sales per consumer abroad < 1 ↑
(3) Larger market size >> 1 n/a (4) Lower foreign market penetration: 0 ≤ n ≤ 1 < 1 ↑↑ varieties. However, because these endogenous fixed costs are convex, their negative effect is much attenuated for more productive firms. Summarizing:
Proposition 5. Convex costs of foreign market penetration reduce the likelihood that firms export more of their core competence product than they sell it home; but this reduction is less important for more productive firms.
Do the Data Support the Theoretical Predictions?
The data used are the same as in Eckel et al. (2015) , to which we refer for further discussion.
For the period 1994-2004, we have detailed information on 58,106 Mexican plants, that produce 175,195 products, of which 39,272 are exported. Armed with this rich data set, we now consider whether the patterns it exhibits are consistent with the predictions derived in Sections 2 and 3, with the numbering of sub-sections that follow matching the propositions stated there.
Is the profile of sales revenue uniform?
We begin by examining the models' predictions with respect to the revenue profile. To do so, we rank all products within each establishment in terms of their sales revenue. Then we divide the revenue from sales of the second most important product by the revenue associated with the core Note: products which tied in terms of their rank were excluded from the bottom two panels of the table   Table 2 : Ratio of i'th Product Sales to Sales of Core Product product. We repeat the exercise for the third, fourth, most important product, etc., and we do this for both total and export sales in Tables 2 and 3 respectively.
The top panel of Table 2 presents the distribution of these ratios for total sales, and the results clearly indicate that the revenue profile is not uniform across products, thus supporting the predictions of Eckel and Neary (2010) and Bernard, Redding, and Schott (2010) and contradicting the assumption of symmetric products made by other authors. On average, the revenues from sales of the second product are 40.8% of the revenues brought by the core product. For the third and fourth products the corresponding figures are 23.4% and 16.2%, respectively. The magnitudes decline as we move away from the core variety. Interestingly, the same pattern is found when we consider the median or other percentiles of the distribution.
One may be concerned that the above figures are based on different number of plants (as different plants produce a different number of products), so we repeat the exercise restricting the sample to establishments with exactly five products (middle panel) and establishments with exactly three products (bottom panel). In both cases, the pattern described above is confirmed. Finally, Table   3 shows that the revenue profile is also non-uniform across products in the case of exports. Next, we focus on whether the ranking of sales across varieties sold by a multi-product producer is the same at home and abroad. Indeed, this turns out to be the case. The squared correlation coefficient between the product rank based on domestic sales and the product rank based on export sales is 0.58. This high correlation is confirmed by the regressions shown in Table 4 , where the product rank based on domestic sales is regressed on the product rank based on export sales.
The coefficient on the export rank is 0.837 and is statistically significant at the one percent level.
Controlling for establishment fixed effects lowers the magnitude of the coefficient to 0.663, but it remains highly significant.
The concordance between sales ranks at home and abroad is illustrated from a different perspective in Table 5 , which gives the number and proportion of products ranked first, second, and so on in home sales which have corresponding ranks in export sales. Taken literally, the core competence hypothesis implies that only entries on the principal diagonal of these matrices should be non-zero.
While this is not the case of course, the concordance is impressive: 75% of products ranked first in home sales are also the top product in export sales; for products ranked second in home sales, the proportion with the same rank in export sales is just under half, 47%, while 93% are ranked either first, second or third. Clearly the rank of a product in home sales conveys a lot of information 
Do firms sell more products in their home market?
Another prediction of the model that finds support in the data is that a multi-product producer sells a wider range of products in its home market than abroad. An average exporting establishment in our dataset produces three products, two of which are exported. An exporting establishment at the 90th percentile of the distribution produces six products, four of which are exported. Empirical support for this proposition is also clearly visible in Figure 2 which depicts the distribution of the ratio of the number of exported to total products at the establishment level. The modal value is one, very few firms (2.2%) sell more products abroad than at home, and most (61.9%) sell fewer.
Are all exported products also sold at home?
Our theoretical framework predicts that all export products are also sold at home. This prediction is again consistent with the Mexican data. We find that only in 1,851 of 39,272 cases (plantproduct-year observations), is an export product not sold domestically. These cases constitute a mere 4.7% of all observations pertaining to exported products. 4.5 Are export sales higher than home sales?
As we have seen, the model is ambiguous on whether the value of domestic or export sales of a given product will be higher, the relative magnitudes being determined by trade costs and relative market size. However, when extended to allow for convex costs of penetrating foreign markets, the model predicts that larger firms should disproportionately exhibit higher sales abroad than at home. Figure 3 shows that this pattern is consistent with the data. For a large majority of producers, export sales are much smaller than domestic sales. For producers at the median of the distribution, exports of the top three products are only between 13.4% to 16.5% 16.5% of the value of domestic sales. Even for producers at the 75th percentile, the corresponding range is 55.8% to 62.9%. However, for producers at the 95th percentile, the corresponding figures are much larger, lying between 319.7% and 359.8%. This confirms that for the largest firms, but only for them, the effect of a larger foreign market offsets the trade costs which must be incurred in serving it. Table 6 confirms that the relationship between relative export sales and total sales is convex.
Here we regress the ratio of export to home sales for each firm's core export product on its global 9,770 9,770 9,770 9,770 9,770 9,770 Table 6 : Sales of Core Product Abroad Relative to Home specification is highly significant. This confirms that a convex specification of costs of accessing export markets is a plausible explanation for the pattern of sales at home and abroad.
Conclusion
In this paper we have reviewed and extended the core competence model of multi-product firms introduced in Eckel and Neary (2010), and explored how its predictions hold up against Mexican data. A companion paper, Eckel, Iacovone, Javorcik, and Neary (2015) , concentrated on the model's implications for intra-firm price profiles, whereas here we focus on its implications for sales profiles.
We found that the data are consistent with the "flexible manufacturing" view that a firm's products can be ranked by their distance from its core competence, and are less consistent with models in which all of a firm's products are either symmetric or differ on the demand rather than the supply side. In particular, the profile of sales across a firm's products is highly non-uniform; the ranking of products is broadly the same in home and export sales; product ranges are weakly larger in the home market; and almost all exported products are sold at home.
At the same time, not all features of the data are consistent with the original version of the core competence model. In particular, this is true of an anomaly that we call the "market-size paradox". For Mexican firms, the world market is much larger than the home market, while the costs of accessing the relevant foreign markets are relatively low; under these conditions, the model predicts that most domestic firms should export more of their core products than they sell domestically; yet, in practice, we do not observe this. To resolve this paradox, we extended the basic model to incorporate investment in export market penetration costs, along the lines of Arkolakis (2010) . When extended in this way, the predictions of the model were shown to depend on firm productivity. For all firms, the need to invest in order to access foreign consumers reduces their export sales relative to what they would be in the absence of such costs. However, as firms became more productive, this dampening effect on export sales is reduced, and the model predicts that the ratio of export to home sales of the core product should be increasing and convex in firm productivity. Taking this extended model to the data, we show that it provides a much more persuasive explanation of the pattern of Mexican exports across firms, products, and markets.
